Introduction
The 1998 Leonid meteor shower provided an opportunity to study the lingering trails left by some of the brighter meteors, trails that were visible for more than 20 min and could be tracked by lidar for even longer [Chu et The lidar, in its normal stare mode, provides information along its line of sight on the number density, temperature, and velocity of neutral sodium atoms, from which winds can also be derived at the altitude of the naturally occuring layer between 80 and 100 km. For this experiment, when a meteor left a lingering trail, a visual observer called out its elevation and azimuth, directing the 3.5 m telescope to the trail's position. The telescope 's 3.5 m mirror was used both as the lidar's transmitter and receiver. A video camera, mounted on the telescope's superstructure, recorded a 5 ø field centered on the telescope/lidar pointing. The CCD was located on a separate mount some 50 m from the 3.5 m telescope but could follow the pointing of the telescope. All recordings would begin within about a minute of the meteor's appearance, at which time the lidar would measure a great enhancement of sodium in a portion of the trail at a specific altitude. Between the lidar display and video monitor, scientists in the telescope control room could track the trail, redirecting the telescope long after the trail faded from the view of the visual observers. Unfortunately, computer problems with the CCD limited the number of images obtained during 1998. Visual magnitudes of the meteors were independently estimated by two observers, who never disagreed by more than half a magnitude. Since both Jupiter and Saturn were available, in addition to the bright stars in the winter constellations, meteor magnitudes could be estimated by interpolating between stars or planets to as bright as magnitude-2.5.
Trajectory and Trail
The loop in the Diamond Ring makes a clean ellipse Table 1 , including the periods r derived from the frequencies.
Summary
We report a unique method of obtaining the wind field at lower thermospheric altitudes from a meteor 
